Regulatory T cells attenuate neuropathic pain following peripheral nerve injury and experimental autoimmune neuritis.
Neuroimmune crosstalk in neuropathic pain is a key contributor to pain hypersensitivity following nervous system injury. CD4+CD25+Foxp3+ regulatory T cells (Tregs) are endogenous immune suppressors, reducing T-cell proliferation and proinflammatory cytokine production. Currently, the role of Tregs in neuropathic pain is unknown. In this study, we tested the effects of expanding Tregs on pain hypersensitivity and neuroinflammation in 2 models of neuropathy; sciatic nerve chronic constriction injury and experimental autoimmune neuritis in rats. Following chronic constriction injury, treatment with CD28 superagonist (CD28SupA), a Treg population expander, significantly increased Tregs in the lymphoid tissues, injured sciatic nerve, and lumbar spinal cord of rats. CD28SupA treatment led to a significant reduction in mechanical pain hypersensitivity, alongside a decrease in the numbers of infiltrating T cells, macrophages, and antigen-presenting cells in the sciatic nerve and dorsal root ganglia. In experimental autoimmune neuritis-affected rats, CD28SupA treatment resulted in a significant improvement in disease severity and in mechanical pain hypersensitivity. This was associated with a reduction in the numbers of T cells, macrophages, and antigen-presenting cells in the sciatic nerve and dorsal root ganglia, and reduced activation of microglia and infiltration of T cells in the spinal cord. Furthermore, depletion of Tregs by a CD25 antibody in mice with a partial sciatic nerve ligation resulted in prolonged mechanical pain hypersensitivity. These findings suggest that Tregs play a role in endogenous recovery from neuropathy-induced pain. Thus, this T-cell subset may be specifically targeted to alleviate chronic neuropathic pain.